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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended  Guide! ines 
for  Safety  Inspection  of  Dams  for  Phase  I  investigations'!  Copies  of  these 
guidelines  may  be  obtained  fom  the  Department  of  the  Army,  Office  of  Chief  of 
Engineers,  Washington,  DC  20314. 

The  purpose  of  a  Phase  I  investigation  is  to  identify  expeditiously  those 
dams  which  may  pose  hazards  to  human  life  or  property.  The  assessment  of  the 
general  condition  of  the  dam  is  based  upon  visual  observations  and  review  of 
available  data.  Detailed  investigations  and  analyses  involving  topographic 
mapping,  subsurface  investigations,  materials  testing,  and  detailed  computa¬ 
tional  evaluations  are  beyond  the  scope  of  a  Phase  I  investigation;  however, 
the  investigation  is  intended  to  identify  the  need  for  such  studies  which 
should  be  performed  by  the  owner. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported  condition 
of  the  dam  is  based  on  observations  of  field  conditions  at  the  time  of 
inspection  along  with  data  available  to  the  inspection  team.  In  cases  where 
the  reservoir  was  lowered  or  drained  prior  to  inspection,  such  action,  while 
improving  the  stability  and  safety  of  the  dam,  removes  the  normal  load  on  the 
structure  and  may  obscure  certain  conditions  which  might  otherwise  be  detect¬ 
able  if  inspected  under  the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  the  dam  depends  on  numerous  and 
constantly  changing  internal  and  external  factors  which  are  evolutionary  in 
nature.  It  would  be  incorrect  to  assume  that  the  present  condition  of  the 
dam  will  continue  to  represent  the  condition  of  the  dam  at  some  time  in  the 
future.  Only  through  frequent  inspections  can  some  unsafe  conditions  be 
detected  and  only  through  continued  care  and  maintenance  can  these  conditions 
be  prevented  or  corrected. 

Phase  I  investigations  are  not  intended  to  provide  detailed  hydrologic  and 
hydraulic  analyses.  In  accordance  with  the  established  Guidelines,  the 
spillway  design  flood  is  based  on  the  estimated  "Probable  Maximum  Flood" 

(PMF)  for  the  region  (greatest  reasonably  possible  storm  runoff),  or  fractions 
thereof.  The  spillway  design  flood  provides  a  measure  of  relative  spillway 
capacity  and  serves  as  an  aid  in  determining  the  need  for  more  detailed 
hydrologic  and  hydraulic  studies,  considering  the  size  of  the  dam,  its 
general  condition,  and  the  downstream  damage  potential 
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SYNOPSIS  OF  ASSESSMENT  AND  RECOMMENDATIONS 


NAME  OF  DAM: 

STATE  LOCATION: 
COUNTY  LOCATION: 
STREAM: 

DATE  OF  INSPECTION: 
COORDINATES: 


ASSESSMENT 


Treesdale  Farm  Dam 

Pennsylvania 

Butler 

Unnamed  tributary  of  Breakneck 
Creek,  Ohio  River  Watershed. 
December  8,  1980 
Lat.  40  40'  36" 

Long.  80  1*  42" 


Repairs  and  modifications  to  Treesdale  Farm  Dam  were  in  progress  at  the 
time  of  the  field  reconnaissance.  The  downstream  embankment  slope  was 
unvegetated  and  would  be  subject  to  erosion  if  the  spillways  were  activated. 


The  dam  is  classified  as  a  "small"  size  "significant"  hazard  dam  in  accordance 
with  U.S.  Army  Corps  of  Engineers  dam  safety  criteria.  The  100  year 
frequency  storm  is  considered  an  appropriate  spillway  design  flood. 

For  this  design  flood,  analysis  using  the  HEC-1  Dam  Safety  computer  program 
indicates  a  maximum  reservoir  elevation  of  1102.1  or  0.3  feet  above  the 
crest  of  the  existing  embankment.  The  spillway  system  of  the  existing  dam 
is  therefore  considered  temporarily  inadequate.  Modifications  in  progress 
call  for  the  embankment  crest  to  be  increased  to  El.  1103.5.  These  modifi¬ 
cations,  once  complete,  will  provide  adequate  spillway  capacity. 


Taking  into  account  the  unfinished  modifications,  the  dam  is  considered  to 
be  in  good  condition.  However,  several  conditions  and  procedures  require 
attention  and  should  be  addressed  as  soon  as  possible.  Recommendations  for 
addressing  these  conditions  and  procedures  are  outlined  below. 


RECOMMENDATIONS 


1.  Temporary  Measures 

a.  Complete  the  repairs  and  modifications  to  the  dam  and  develop  a 
dense  grass  cover  on  the  downstream  slope  of  the  embankment  and 
auxiliary  spillway. 

b.  Remove  the  fill  (temporary  access  road)  obstructing  the  downstream 
channel . 

2.  Long-Term  Measures  (Require  continual  attention) 

a.  Develop  plans  to  provide  positive  upstream  control  of  the  reservoir 
drain  pipe.  Implement  plans  if  pipe  leakage  becomes  evident. 

b.  Develop  a  formal  flood  surveillance  and  warning  plan  to  advise 
downstream  residents  when  high  flows  are  expected.  The  plan  should 
include  an  evacuation  procedure. 

c.  Inspect  the  downstream  embankment  slope  for  evidence  of  seepage  and 
piping  at  least  once  each  month.  Implement  corrective  measures 

if  piping  is  noted. 


TreesdaleFarrn  Dam 


Develop  a  more  thorough  maintenance  program  to  regularly  remove  future 
tree  growth  from  the  embankment. 


/> 

L  \  /  >  _ 

James  D.  Hainley,  P.£c 
Pennsylvania  Registration  No.  9453-E 
Vice  President 


Paul  A .V  D ‘Amato,  P . E . 
Project  Engineer 


DATE  : 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
TREESOALE  FARM  DAM 
NATIONAL  I.D.  NO.  PA  1069 
Penn.  DER  No.  10-26 

SECTION  1 

PROJECT  INFORMATION 


1.1  GENERAL 

A.  AUTHORITY:  The  Phase  I  investigation  was  performed  pursuant  to 
authority  granted  by  Public  Law  92-367  (National  Dam  Inspection  Act) 
to  the  Secretary  of  the  Army  through  the  Corps  of  Engineers,  to 
conduct  inspections  of  dams  throughout  the  United  States. 

B.  PURPOSE:  The  purpose  of  the  investigation  is  to  make  a  determination 
on  whether  or  not  the  dam  constitutes  a  hazard  to  human  life  or 
property. 

1.2  DESCRIPTION  OF  PROJECT 

A.  DAM  AND  APPURTENANCES 

1.  Embankment:  According  to  original  design  drawings,  Treesdale 
Farm  Dam  was  designed  and  constructed  as  an  earthfill  structure 
with  a  concrete  core  wall  located  at  the  dam  centerline.  The 
original  embankment,  constructed  in  1925,  is  320  feet  long  with 
a  height  of  19.8  feet  from  the  downstream  toe  to  the  top  of  the 
core  wall  cap  which  serves  as  the  dam  crest.  Compacted  clay 
soil  was  used  to  construct  upstream  and  downstream  embankment 
sections. 

Modifications  to  improve  embankment  stability,  increase  freeboard, 
and  repair  deteriorating  concrete  began  in  the  summer  of  1980 
and  are  in  progress  at  this  time.  The  modifications  are  shown 
on  Plates  No.  7  to  9. 

Design  drawings  do  not  indicate  any  type  of  drain  system  for  the 
original  embankment.  Modifications  now  in  progress  include  the 
installation  of  a  drain  system  and  the  placement  of  additional 
fill  on  the  downstream  embankment  slope. 

2.  Outlet  Works:  Outlet  works  consist  of  a  reservoir  drain  and  a 
pump  system  used  for  agricultural  purposes.  The  reservoir  drain 
reportedly  consists  of  a  10  inch  diameter  cast  iron  pipe  encased 
in  concrete.  The  gate  valve  for  this  pipe  is  located  near  the 
downstream  toe  of  the  dam.  A  second  gate  valve  located  upstream 
from  the  core  wall  is  not  operable.  The  drain  discharges  into 
the  principal  spillway  stilling  basin. 

3.  Spillways:  Design  drawings  for  modifications  now  in  progress 
indicate  that  three  ungated  spillways  will  be  employed  at 
Treesdale  Farm  Dam.  These  include: 

a.  Principal  Spillway:  The  principal  spillway  is  located  in 
the  middle  of  the  embankment  and  is  used  to  control  normal 
pool  level  and  for  flood  discharge.  The  spillway  consists 
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of  a  concrete  weir  (El.  1100.0)  located  at  the  core  wall  and 
a  discharge  channel  with  concrete  bottom  and  sidewalls. 

b.  Auxiliary  Spillway:  The  auxiliary  spillway  is  excavated  in 
soil  at  the  right  abutment  and  is  still  under  construction. 
Plans  are  to  seed  the  channel  in  the  Spring  of  1981.  The 
crest  of  the  auxiliary  spillway  will  be  at  El.  1100.5 

or  0.5  feet  above  the  weir  crest  of  the  principal  spillway.  y 

c.  Emergency  Spillway:  The  hydraulic  design  upon  which  the 
modifications  now  in  progress  have  been  based  consider 

an  87  feet  long  section  of  the  embankment  between  principal 
and  auxiliary  spillways  to  act  as  an  emergency  spillway. 

The  existing  embankment  section  is  140  feet  in  length.  The 
top  of  the  concrete  core  wall  cap  (El.  1101.5)  for  this 
section  will  function  as  a  weir  crest.  Water  will  be 
discharged  onto  the  downstream  slope  of  the  embankment,  and 
gabions  will  be  placed  on  both  sides  of  the  channel  for 
erosion  protection 

4.  Downstream  Conditions:  Treesdale  Farm  Dam  is  located  across  an 
unnamed  tributary  of  Breakneck  Creek  which  it  intersects  about 
1.7  miles  below  the  dam.  Route  228  crosses  the  tributary 
about  1  mile  below  the  dam.  Between  the  dam  and  Rt.  228,  the 
tributary  is  narrow  and  meanders  through  woodland.  Further 
downstream,  the  tributary  flows  through  the  town  of  Mars  and 
then  intersects  Breakneck  Creek.  Breakneck  Creek  is  a  tributary 
of  the  Beaver  River  which  is  part  of  the  Ohio  River  watershed. 

B.  LOCATION:  The  dam  is  located  in  Adams  Township,  Butler  County  about 
1.3  miles  southwest  of  Mars,  Pennsylvania. 

C.  SIZE  CLASSIFICATION:  Treesdale  Farm  Dam  has  a  maximum  storage 
volume  (El.  1101.8)  of  57  acre  feet  and  a  toe  to  crest  height  of 
19.8  feet.  The  dam  is  classified  as  a  "small"  size  structure 
according  to  Corps  of  Engineer  guidelines. 

D.  HAZARD  CLASSIFICATION:  Treesdale  Farm  Dam  is  classified  as  a 
"significant"  hazard  dam.  If  a  dam  failure  would  occur,  four  homes 
about  1  mile  downstream  of  the  dam  could  sustain  damage  though  loss 
of  life  is  not  considered  likely.  Damage  to  Route  228  is  also 
considered  possible. 

E.  OWNERSHIP:  The  dam  is  owned  by  Treesdale  Farms,  Inc.  of  Mars, 

Pennsylvania.  All  correspondence  concerning  the  maintenance 
and  operation  of  the  dam  should  be  directed  to: 

Treesdale  Farms,  Inc. 

RD  #2 

Mars,  Pennsylvania  16046 

Attn:  Mr.  Norman  Datt 

Phone  No.  (412)  625-1525 

F.  PURPOSE  OF  DAM:  The  purpose  of  the  dam  is  to  provide  a  water  supply 
reservoir  for  Treesdale  Farms. 

G.  DESIGN  AND  CONSTRUCTION  HISTORY:  Records  indicate  that  construction 
of  the  dam  began  in  1924  and  was  completed  in  August,  1925.  A 
construction  permit,  dated  April  25,  1925,  was  issued  by  the  Water 
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and  Power  Resource  Board,  Commonwealth  of  Pennsylvania  after  con¬ 
struction  began.  The  name  of  the  designer  and  contractor  are 
unknown,  though  records  indicate  that  Mr.  A.  H.  Appel,  an  engineer 
contracted  by  Mr.  J.  C.  Trees,  owner  of  Treesdale  Farms,  was  involved 
in  the  construction  of  the  dam. 

An  inspection  of  Treesdale  Frain  Ham  was  made  by  Division  of  Dam 
Safety  personnel  (Department  of  Environmental  Resources)  during  May, 
1979.  The  reason  for  performing  this  inspection  is  unknown. 

Division  of  Dam  Safety  requested  that  the  owner  retain  the  services 
of  a  registered  professional  engineer  to  evaluate  the  stability  and 
hydraulic  capacity  of  the  dam  and  recommend  necessary  modifications. 
This  study  was  performed  by  Ronald  E.  Kelley  Consulting  Engineers, 
Greensburg,  Pennsylvania  during  1979  and  1980,  and  a  report,  dated 
March,  1980,  was  prepared.  Records  indicate  that  the  recommended 
modifications  and  remedial  measures  proposed  in  the  report  were 
approved  by  the  Division  of  Dam  Safety  on  March  31,  1980  These 
modifications  and  remedial  measures  were  not  completed  at  the  time 
of  the  field  inspection  (Dec.  8,  1980). 

H.  NORMAL  OPERATING  PROCEDURE:  Treesdale  Farm  Dam  was  designed 
to  operate  as  an  uncontrolled  structure.  Normal  pool  level  is 
maintained  at  El.  1100.0  by  the  weir  crest  of  the  principal  spillway. 
An  ungated  auxiliary  spillway  excavated  into  the  right  abutment  and 
an  87  feet  long  embankment  section  designed  to  operate  as  an 
emergency  spillway  will  also  be  employed  to  discharge  flood  flows 
once  construction  modifications  are  completed. 

The  reservoir  drain  is  normally  closed  except  when  it  is  necessary 
to  lower  the  water  level  for  maintenance  and  repairs. 

1.3  PERTINENT  DATA 


Note:  The  elevations  given  below  are  based  on  mean  sea  level  and  were 
obtained  from  the  original  design  plans  dated  1925  (Plates  Nc.  1 
to  5).  The  elevation  shown  on  drawinq  prepared  by  Ronald  E.  Kelley 
Consulting  Engineers  were  based  on  an  assumed  elevation  of 
1105.5  feet  for  the  principal  spillway  crest.  The  elevations  on 
these  drawings  are  5.5  feet  qreater  than  elevations  based  on 
mean  sea  1 evel . 

A.  Drainage  Area:  0.49  sq.  mi. 

B.  Discharge  at  Dam  Facility: 

Maximum  flood  at  dam  facility 
Spillway  capacity  at  top  of 
existing  embankment  0  El.  1101.8 
(with  emergency  spillway  activated) 

Spillway  capacity  at  top  of 
proposed  embankment  @  El.  1103.5 
(with  emergency  spillway  activated) 


C.  Elevations: 


Top  of  existinq  embankment 
Top  of  proposed  embankment 


1101.8 

1103.5 


Unknown 
211  cfs 

1335  cfs 
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1100.0 

1100.0 


Normal  pool 

Principal  (ungated)  spillway 
overflow  crest 
Crest  of  auxiliary  spillway 
Existing  elevation 
Proposed  el :vul ion 
Crest  of  emergency  spillway 
Maximum  tail  water 
Inlet  invert  of  pond  drain 
Outlet  invert  of  pond  drain 
Lowest  point  at  toe  of  embankment 

0.  Reservoir  Length 


Length  of  normal  pool 
Length  of  maximum  pool 
Existing  (El .  1101.8) 
Proposed  (El.  1103.5) 

E.  Reservoir  Storage 


Top  of  existing  embankment 
Top  of  proposed  embankment 
Top  of  core  wall  (El.  1101.5) 
Principal  (ungated)  spillway 
overflow  weir  crest  (El.  1100.0) 
Normal  pool 
Sediment  pool 

F.  Reservoir  Surface 


Top  of  existing  embankment 
Top  of  proposed  embankment 
Top  of  core  wall  (El.  1101.5) 
Prinicpal  (ungated  spillway 
overflow  weir  crest 
Normal  pool 
Sediment  pool 

G.  Embankment 


Type 

Length 

Height 

Existing 

Proposed 

Existing  crest  width 
Proposed  crest  width 
Slopes 

Downstream 

Upstream 

Impervious  core 
Cutoff  provisions 

Grout  curtain 


1100.1 

1100.5 

1101.5 
Unknown 
Approx.  1083 
Approx.  1082 


1082 

1000 

feet 

1030 

feet 

1050 

feet 

57  acre-feet 
70  acre-feet 
55  acre-feet 
45  acre-feet 

45  acre-feet 
Unknown 


7.0  acres 
8.0  acres 

6.8  acres 

5.9  acres 

5.9  acres 
Unknown 


Earthf i 1 1 
320  feet 

19.8  feet 
21.5  feet 
3  -  22  feet 
10  -  35  feet 

3. 5H: IV 
2. OH: IV 

Yes 

Concrete  core  wal 1 
founded  on  rock 
None  reported 


4 


H.  Regulating  Outlet  (Principal  Spillway 


Length  of  weir 
Weir  crest  elevation 


I .  Auxiliary  Spillway 


Width 

Existing 
Proposed 
Crest  elevation 
Existing 
Proposed 

Gate 

Downstream  Channel 
Upstream  Channel 
Length  of  Channels 
J.  Emergency  Spillway 


Width 

Existing 
Proposed 
Crest  elevation 
Gate 

Downstream  Channel 

Upstream  Channel 
Length  of  Channel 


K.  Outlet  Works  (Reservoir  Dra^n) 


Inlet 

Conduit  length 
Gate  Valve 
Anti -Seep  collars 


Overflow  spillway 
with  concrete  weir 
15.7  feet 
1100.0 


Trapezoidal  channel 
excavated  in  soil 

14  feet 
20  feet 

1100.1 

1100.5 

None 

Soil  (to  be  seeded 
in  Spring,  1981) 
Soil  (to  be  seeded 
in  Spring,  1981) 

60  feet 


Overflow  spillway  with 
concrete  weir  (core  wall) 

140  feet 
87  feet 
1101.5 
None 

Downstream  slope  of 

embankment 

None 

Discharges  on  downstream 
slope  of  embankment 


10  inch  diameter  C. I.  p 
encased  in  concrete 
Type  unknown 
Approximately  140  feet 
Yes,  at  downstream  toe 
None  reported. 

(except  core  wall) 


SECTION  2 
ENGINEERING  DATA 


2.1  DESIGN 

A.  Data  Available:  The  following  reports,  drawings,  and  records  may  be 
obtained  from  the  Pennsylvania  Department  of  Environmental  Resources, 
Harrisburg,  Pennsylvania: 

1.  Miscellaneous  design  drawings  of  original  embankment  dated 
March  30,  1925. 

2.  Specifications  for  constructing  the  original  embankment  dated 
April  9,  1925. 

3.  Permit  application  to  construct  dam  dated  April  9,  1925. 

4.  Miscellaneous  correspondence  between  Water  and  Power  Resources 
Board  and  J.C.  Trees  (owner)  concerning  construction  of  dam. 

5.  Dam  construction  permit  from  Water  and  Power  Resources  Board 
dated  April  13,  1925. 

6.  Inspection  report,  dated  October  21,  1926,  prepared  by  Water  and 
Power  Resource  Board. 

7.  Correspondence  concerning  permit  to  draw  down  reservoir,  dated 
August,  1955. 

8.  Inspection  report  dated  August  7,  1967  prepared  by  Division  of 
Dams  and  Encroachment  (DER). 

9.  Correspondence  concerning  an  April  20,  1979  inspection  made  by 
the  Division  of  Dam  Safety  (DER). 

10.  Report  entitled  "Reinforcement  of  Embankment,  Concrete  Core  Wall 
and  Spillway  for  Earth  Dam  at  Apple  Orchard  of  Treesdale  Farms, 

Inc."  prepared  by  Ronald  E.  Kelley  Consulting  Engineers,  Greensburg, 
Pennsylvania  and  dated  March,  1980. 

11.  Correspondence  dated  March  31,  1980  from  the  Division  of  Dam 
Safety  (DER)  stating  approval  of  proposed  modifications. 

B.  Design  Features:  The  design  criteria  used  to  construct  the  original 
embankment  in  1925  is  unknown.  Plans  and  specifications  for  this 
construction  were  approved  by  the  Water  and  Power  Resource  Board, 
Commonwealth  of  Pennsylvania.  Design  modifications  now  in  progress 
were  approved  by  the  Division  of  Dam  Safety,  (Department  of  Environ¬ 
mental  Resources).  Principal  design  features  are  illustrated  on 
Plates  No.  1  through  9. 

1.  Field  Investigation:  There  are  no  records  indicating  that  a 
field  investigation  was  undertaken  prior  to  the  construction  of 
the  original  embankment.  A  survey  of  the  original  embankment 
was  performed  by  Ronald  E.  Kelley  Consulting  Engineers  in  1979 
for  the  purposes  of  their  study. 
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2.  Embankment:  Design  drawinqs  indicate  that  the  embankment  was 
designed  as  an  earthfill  structure  with  a  core  wall  made  of 
reinforced  concrete.  Clay  soil,  placed  in  6  inch  thick  layers 
and  compacted,  was  used  to  construct  upstream  and  downstream 
embankment  sections.  Records  indicate  that  the  core  wall  was 
founded  on  shale  for  its  entire  length  as  shown  on  the  design 
drawings . 

The  upstream  and  downstream  sections  of  the  original  embankment 
were  not  constructed  as  shown  on  the  plans  (Plate  No.  1). 

Fill  was  not  placed  to  the  top  of  the  core  wall  as  shown.  An 
inspection  report,  dated  July  3,  1926,  stated,  "The  earth 
embankment  on  the  downstream  side  varies  from  about  3  feet  below 
the  top  at  the  left  end  to  5  feet  at  the  left  of  the  spillway, 
on  the  upstream  side,  the  embankment  is  about  3.5  feet  below  the 
top." 

The  inclinations  of  the  upstream  and  downstream  slopes  of  the 
original  embankment  are  2H : IV  and  2 . 5H : IV  respectively.  Modifi¬ 
cations  now  in  progress  include  the  placement  of  additional  fill 
on  the  downstream  slope  (Plate  No.  7  and  8)  and  installation 
of  a  drain  system  (Plate  No.  9).  The  inclination  of  the  modified 
downstream  slope  section  left  of  the  princiapl  spillway  is 
3 . 5H :1V  rather  than  the  2H: IV  slope  shown  on  the  modification 
plans  (Plate  No.  8).  The  drain  system  was  installed  to  intercept 
seepage  from  the  original  embankment  as  shown  on  Plate  No.  9. 
Recent  repair  work  also  includes  the  replacement  of  the  core 
wall  cap  and  grouting  a  crack  in  the  core  wall. 

3.  Outlet  Works:  The  dam  was  designed  with  a  140  feet  long  reservoir 
drain  pipe  placed  through  the  embankment.  The  pipe  is  10  inches 
in  diameter,  made  of  cast  iron,  and  encased  in  concrete.  The 
original  design  drawings  (Plate  No.  1)  show  two  gate  valves  on 
this  pipe;  one  located  upstream  of  the  core  wall  and  the  other 

at  the  downstream  toe  of  the  embankment.  The  valve  at  the  core 
wall  is  not  operable  and  it  is  only  necessary  to  open  the 
downstream  valve  to  operate  the  reservoir  drain.  A  PVC  pipe 
extension  has  been  connected  to  this  gate  valve  and  discharges 
into  the  downstream  channel. 

A  pump  system  is  also  in  use  at  the  dam  facility  to  supply  water 
for  agricultural  purposes.  The  pump  house  for  this  system  is 
located  adjacent  to  the  core  wall  about  70  feet  right  of  the 
principal  spillway. 

4.  Spillways:  Three  ungated  spillways  will  be  used  for  flood 
discharge.  These  are  described  below: 

a.  Principal  Spillway:  The  principal  spillway,  consisting  of  a 
concrete  weir  and  discharge  channel,  is  located  at  the 
middle  of  the  embankment.  This  spillway  is  used  to  maintain 
normal  pool  level  at  El.  1100.0  and  for  flood  discharge. 

The  spillway  weir  is  15.7  feet  in  length  and  is  at  a  level 
1.5  feet  below  the  top  of  the  core  wall.  Modifications  are 
planned  to  increase  the  hydraulic  capacity  of  this  spillway. 
Modifications  include  increasing  the  embankment  height  by 
placing  additional  fill  on  the  downstream  slope  and  construc¬ 
ting  a  trapezoidal  shaped  principal  spillway  channel  lined 
with  riprap  (Plate  No.  8). 
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b.  Auxil i ary  Spillway:  The  auxiliary  spillway  is  in  the 
process  of  being  excavated  into  soil  at  the  right  abutment. 
During  our  December  8,  1980  field  reconnaissance,  the 
spillway  channel  was  about  14  feet  wide  with  a  crest  eleva¬ 
tion  1100.1  feet  or  0.1  feet  above  normal  pool  level. 

Records  indicate  that  an  auxiliary  spillway  was  constructed 
at  the  right  abutment  when  the  dam  was  built  in  1925.  It  is 
unknown  what  has  happened  to  the  concrete  apron  of  the 
original  auxiliary  spillway  or  why  the  area  was  filled  in. 
Modifications  now  in  progress  call  for  grading  the  channel 
to  El.  1100.5  and  seeding  during  Spring,  1981. 

c.  Emergency  Spillway:  A  87  feet  section  of  the  embankment 
between  the  principal  and  auxiliary  spillway  will  be  used 
for  an  emergency  spillway.  As  shown  on  Plate  No.  2,  the 
embankment  has  a  height  of  about  7  feet  at  the  proposed 
emergency  spillway  location.  This  section  of  embankment 
will  be  overtopped  when  the  reservoir  level  exceeds  the 
height  of  the  core  wall  (El.  1101.5)  which  will  function  as 
a  spillway  crest.  Modifications  call  for  the  downstream 
slope  to  be  seeded  and  for  rock  gabions  to  be  used  at  the 
sides  of  this  section  for  erosion  protection. 

2.2  CONSTRUCTION 

A.  CONTRACTOR:  The  contractor  responsible  for  the  construction  of  the 
dam  in  1925  is  unknown.  Modifications  currently  in  progress  are 
being  made  by  W.  M.  Aiken  and  Sons,  Mars,  Pennsylvania. 

B.  CONSTRUCTION  PERIOD:  Construction  of  the  dam  began  in  1924  and  was 
completed  in  August,  1925.  Modifications  were  begun  during  the 
summer  of  1980.  The  owner  claims  that  the  modifications  will  be 
completed  during  Spring,  1981. 

C.  FIELD  CHANGES: 

T!  Original "Construct ion:  Features  which  differ  from  the  original 
design  drawings  dated  March  1925  are  described  below: 

a.  Fill  for  the  upstream  and  downstream  embankment  sections  was 
placed  3  to  5  feet  below  the  top  of  the  core  wall  rather 
than  to  the  top  of  the  wall. 

b.  Fill  was  placed  in  the  auxiliary  spillway  area  and  the 
concrete  apron  was  removed. 

2.  Current  Modifications:  Features  which  differ  from  the  design 
drawings  included  in  the  report  prepared  by  Ronald  E.  Kelley 
Consulting  Engineers  are  described  below.  Other  changes  may  be 
evident  after  the  design  modifications  are  complete. 

a.  Fill  placed  on  the  downstream  embankment  slope  has  an 
inclination  of  3 . 5H: IV  rather  than  2.0H:1V. 

b.  PVC  pipe  was  used  for  the  reservoir  drain  extension  rather 
than  cast  iron  pipe  and  the  drain  discharges  directly  into 
the  stilling  basin  instead  of  into  an  adjoining  channel 

as  shown  on  Plate  No.  7. 


0.  CONSTRUCTION  INSPECTION:  A  site  inspection  was  made  by  representatives 
o7_nien7arer-^n3-T5ower_Resources  Board,  Commonwealth  of  Pennsylvania 
on  October  21,  1926.  The  inspection  report  states  that  "this  dam 
has  been  built  according  to  the  plans  approved."  It  was  noted, 
however,  that  embankment  fill  was  not  placed  to  the  top  of  the  core 
wall . 

2.3  OPERATION.  The  owner,  Treesdale  Farms  Inc.  of  Mars  Pennsylvania  is 
responsible  for  the  operation  of  the  dam.  Flood  discharge  is  uncon¬ 
trolled  and  operation  records  are  not  maintained.  The  reservoir 
drain  is  normally  closed  except  when  it  is  necessary  to  lower  the 
reservoir  for  repairs  to  the  dam  or  for  removal  of  sediment. 

2.4  EVALUATION. 

A.  AVAILABILITY:  Available  design  information  and  drawings  were 
obtained  from  the  Pennsylvania  Department  of  Environmental  Resources. 

B.  ADEQUACY:  The  available  design  information  is  considered  adequate 
for  the  purposes  of  this  Phase  I  inspection  report. 

C.  VALIDITY:  Based  on  the  available  data,  there  appears  to  be  no 
reason  to  question  the  validity  of  the  design  information  used  for 
this  report. 


( 
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SECTION  3 
VISUAL  INSPECTION 


3.1  FINDINGS 

A.  GENERAL:  The  on-site  reconnaissance  of  Treesdale  Farm  Dam  was 
performed  on  December  8,  1980  and  consisted  of: 

1.  Visual  observations  of  the  earth  embankment,  abutments,  principal 
spillway,  and  auxiliary  spillway  channel. 

2.  Visual  observations  of  exposed  sections  of  the  core  wall. 

3.  Evaluation  of  the  downstream  hazard  potential. 

4.  Visual  observation  of  the  reservoir  shoreline,  upstream  dams, 
and  downstream  channel . 

5.  Transit  stadia  survey  of  relative  elevations  along  the  top 

of  the  core  wall,  embankment  crest,  and  across  the  downstream 
slope. 

The  visual  observations  were  made  during  a  period  when  the  reservoir 
was  about  2  feet  lower  than  normal  pool  level.  The  reservoir  was 
drawn  down  so  that  repairs  and  modifications  to  the  dam  could  be 
performed. 

A  visual  description  checklist  and  field  sketch  are  given  in 
Appendix  A.  Specific  obserations  are  shown  on  photographs  in 
Appendix  C. 

B.  EMBANKMENT: 

1.  Surf ici al :  Embankment  modifications  were  in  progress  at  the 
time  the  field  reconnaissance  was  made.  Fill,  consisting  of 
predominately  clay  soil,  had  been  placed  on  the  downstream 
slope  in  order  to  increase  the  crest  elevation  along  a  section 
of  embankment  and  to  improve  embankment  stability.  Due  to 
construction  not  being  completed,  the  downstream  slope  was 
unvegetated.  Mr.  Norman  Datt  of  Treesdale  Farms  has  stated  that 
these  areas  will  be  seeded  during  Spring,  1981.  The  upstream 
slope  was  submerged  and  hence  could  not  be  observed.  The 
concrete  cap  of  the  core  wall  was  recently  reconstructed  and  the 
exposed  portion  of  the  core  wall  appeared  in  excellent  condition. 
The  crest  of  the  fill  on  the  downstream  slope  left  of  the 
principal  spillway  varies  from  El.  1101.8  to  El.  1102.5  rather 
than  El.  1103.5  as  proposed. 

2.  Seepage:  No  noticeable  seepage  was  observed  emanating  from 
the  downstream  embankment  slope.  Water  was  present  in  the 
downstream  channel  even  though  the  principal  spillway  was 
not  in  operation  due  to  reservoir  drawdown.  Modifications 
now  in  progress  include  the  installation  of  a  drain  system 

to  intercept  seepage  from  the  original  embankment  (Plate  No.  9). 
No  discharge  from  the  outlet  pipes  for  this  drain  was  noted 
during  the  site  reconnaissance.  It  is  unknown  if  the  water  in 
the  downstream  channel  is  caused  by  discharge  from  the  drain 
system  or  from  springs  emanating  from  the  abutments. 
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3.  Wet  Zones:  A  wet  zone  with  ponded  water  was  observed  below  the 
downstream  toe  and  to  the  left  of  the  downstream  channel.  The 
wet  zone  is  situated  in  a  low  lying  area  and  is  believed  subject 
to  surface  runoff  from  rainfall  and  springs  in  the  left  abutment. 

A  spring  emanating  from  the  left  abutment  was  observed  and  is 
shown  on  the  field  sxetch. 

C.  DOWNSTREAM  CONDITIONS: 

1.  Channel :  The  channel  directly  below  the  dam  has  been  straightened 
and  cleared  of  debris.  The  bottom  and  side  slopes  of  the 
channel  are  unvegetated  and  final  grading  has  not  been  completed. 
About  100  feet  below  the  dam,  the  channel  is  obstructed  by  fill 
placed  over  a  12  inch  diameter  pipe  (Photo  No.  6).  This  was 
constructed  for  access  to  the  left  abutment  and  it  will  reportedly 
be  removed  when  construction  operations  are  complete.  Downstream 
from  this  obstruction,  the  channel  is  narrow  and  meanders 
through  woodland  for  about  1  mile  before  intersecting  Route 

228. 

2.  Development:  Treesdale  Farm  Dam  is  located  on  an  unnamed 
tributary  of  Breakneck  Creek,  which  it  intersects  about  1.7 
miles  downstream  of  the  dam.  Route  228  crosses  the  tributary 
about  1  mile  downstream  of  the  dam.  At  this  location,  there  are 
4  houses  adjacent  to  and  within  a  10  feet  elevation  difference 
of  the  tributary.  The  tributary  then  flows  through  the  town  of 
Mars  before  intersecting  with  Breakneck  Creek.  Between  Route 
228  and  Breakneck  Creek,  there  are  about  10  buildings  located 
adjacent  to  and  within  a  10  feet  elevation  difference  of  the 
tributary. 

D.  APPURTENANT  STRUCTURES: 

1.  Reservoir  Drain:  The  10  inch  diameter  reservoir  drain  was 
reported  to  be  operational  at  the  time  of  the  site  reconnaissance. 
Access  to  the  gate  valve  is  by  a  manhole  located  near  the 
downstream  toe  of  the  dam.  The  gate  valve  was  recently  opened 

to  lower  the  reservoir  for  dam  repairs  and  hence  was  not  exercised. 

2.  Principal  Spillway:  Due  to  the  lowered  reservoir  level,  the 
principal  spillway  was  not  discharging  at  the  time  of  the  site 
reconnaissance.  The  concrete  weir  and  spillway  channel  appeared 
in  excellent  condition.  As  part  of  the  repair  work  in  progress, 
the  weir  and  sidewalls  of  the  channel  have  been  reconstructed 
and  the  channel  bottom  was  sandblasted  and  coated  with  a  bitumi¬ 
nous  mastic  (Photo  No.  4).  Riprap  along  the  sides  of  the  spillway 
and  in  the  stilling  basin  had  yet  to  be  placed.  In  its  existing 
condition,  the  spillway  will  discharge  onto  unvegetated  soil  at 
the  toe  of  the  embankment. 

3.  Auxiliary  Spillway:  The  auxiliary  spillway  was  partially 
excavated  into  the  left  abutment  at  the  time  of  the  site  reconnais¬ 
sance.  It  is  being  excavated  into  soil  and  the  channel,  due  to 
construction,  was  unvegetated.  No  evidence  of  the  concrete 

apron  of  the  original  auxiliary  spillway,  constructed  in  1925, 
was  observed. 
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4.  Emergency  Spillway:  Construction  modifications  to  enaole  an 
87  feet  long  section  of  the  embankment  between  principal  and 
auxiliary  spillways  to  function  as  an  emergency  spillway  were 
not  completed  at  the  time  of  the  site  reconnaissance.  Over¬ 
topping  of  this  section  of  the  existing  embankment  will  result 
in  water  being  discharged  onto  a  140  feet  long  section  of 
unvegetated  embankment  slope. 

E.  INSTRUMENTATION:  No  instrumentation  was  observed  during  the  inspection. 

F.  RESERVOIR:  The  slopes  of  the  reservoir  shoreline  have  a  moderate 
inclination  and  are  vegetated  with  trees  and  brush.  No  evidence  of 
instability  was  noted.  Three  small  dams  are  located  upstream  of  the 
reservoir  as  shown  on  Plate  No.  6.  These  structures  were  constructed 
as  sedimentation  ponds  and  the  dam  for  Pond  #1  has  been  breached. 
Evidence  of  excessive  sedimentation  in  the  main  reservoir  was  not 
evident. 

3.2  EVALUATION 

A.  GENERAL:  As  previously  stated,  construction  modifications  were  in 
progress  at  the  time  of  the  site  reconnaissance.  A  comparison 
between  all  features  of  the  existing  embankment  and  the  design 
drawings  was  therefore  not  possible.  Deviations  from  design,  to  the 
extent  now  discernible,  along  with  a  description  of  potentially 
hazardous  conditions  (mostly  temporary  conditions  caused  by  con¬ 
struction  operations)  are  detailed  below. 

B.  EMBANKMENT:  The  downstream  slope  of  the  embankment  is  unvegetated 
and  would  be  prone  to  erosion  in  the  event  the  dam  is  overtopped. 
Although  temporary,  this  condition  is  considered  to  be  a  serious 
deficiency. 

The  crest  of  the  fill  on  the  downstream  slope  left  of  the  principal 
spillway  varies  from  El.  1101.8  to  El.  1102.5  rather  than  El.  1103.5 
as  proposed  (Plate  No.  8).  Until  construction  is  completed,  the 
dam  will  have  less  freeboard  than  planned.  This  may  or  may  not 
be  a  deficiency,  depending  upon  the  results  of  the  hydrologic/hydraulic 
analysis. 

C.  APPURTENENT  STRUCTURES: 

1.  Reservoir  Drain:  The  water  in  the  cast  iron  reservoir  drain  pipe 
is  under  pressure  due  to  the  gate  valve  being  located  near  the 
downstream  toe  of  the  embankment.  Leakage  from  this  pipe  could 
result  in  internal  erosion  of  the  downstream  slope  and  possible 
instability. 

2.  Principal  Spillway:  In  its  existing  condition,  the  spillway,  if 
activitated,  will  discharge  onto  unvegetated  soil  at  the  downstream 
toe  of  the  embankment.  Until  the  riprap  stilling  basin  is 
constructed,  this  condition  could  cause  erosion  of  the  downstream 
toe  area  and  result  in  possible  instability. 

3.  Auxiliary  Spillway:  The  auxiliary  spillway  channel  has  been 
partially  excavated  into  soil  at  the  left  abutment  and  is 
unvegetated.  Until  suitable  erosion  protection  is  provided, 
discharge  from  the  channel  would  cause  erosion  and  possible 
instability  of  the  embankment. 
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4.  Emergency  Spillway:  When  overtopped,  an  embankment  section 
between  the  principal  and  auxiliary  spillways  would  function  as 
an  emergency  spillway.  Erosion  of  the  unvegetated  downstream 
slope  would  occur  and  embankment  instability  is  considered 
possible. 
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SECTION  4 

OPERATIONAL  FEATURES 


4.1  PROCEDURE.  Normal  pool  level  is  maintained  by  the  uncontrolled  weir 
crest  of  the  principal  spillway.  Normal  operating  procedure  does  not 
require  a  dam  tender.  The  only  operational  features  of  the  dam  are  the  ^ 
reservoir  drain  gate  valve  which  is  normally  kept  closed  and  the  pump 
system  for  water  supply  which  is  used  as  needed. 

4.2  MAINTENANCE  OF  DAM.  The  dam  is  maintained  by  the  owner;  Treesdale  Farms 
Inc.,  Mars,  Pennsylvania.  Maintenance  normally  consists  of  removing 
debris  and  cutting  brush.  Maintenance  is  generally  performed  on  an 
"as-needed"  basis.  Major  renovations  were  in  progress  at  the  time  of 
the  site  reconnaissance. 

4.3  INSPECTION  OF  DAM.  Inspections  are  performed  by  personnel  of  Treesdale 
Farmson  approx imatel y  a  weekly  basis.  The  inspections  generally 
consist  of  visually  examining  the  embankment  and  spillway  channel  for 
debris  and  erosion.  Records  indicate  that  the  dam  was  inspected  by 
state  personnel  in  1926,  1967,  and  1979. 

4.4  WARNING  SYSTEM.  There  is  no  warning  system  or  formal  emergency  procedure 
to  alert  downstream  inhabitants  upon  the  threat  of  a  dam  failure. 

4.5  EVALUATION.  Based  on  the  observations  made  during  the  site  reconnaissance, 
conversation  with  Treesdale  Farm  personnel,  and  photographs  of  the  dam 
prior  to  the  start  of  renovations,  the  maintenance  and  inspection 
procedures  being  followed  at  Treesdale  Farm  Dam  are  considered  adequate 
with  the  exception  of  the  following: 

A.  Photographs  of  the  dam  prior  to  the  start  of  renovations  showed 
several  large  trees  growing  on  the  embankment.  Future  tree  growth 
on  the  embankment  should  be  removed  on  a  routine  basis. 

B.  Records  indicate  that  seepage  from  the  original  embankment  was 
present  in  the  past.  A  Division  of  Dam  Safety  inspection  report, 
dated  May  21,  1979,  states  that  "the  embankment  was  found  to  have 
problems  on  the  right  side.  In  this  area  there  is  seepage  with 
piping  evident."  Although  the  concrete  core  wall  has  been  repaired 
and  a  drain  system  has  been  constructed,  the  downstream  slope  of  the 
existing  embankment  should  be  routinely  inspected  for  evidence  of 
seepage  and  piping. 
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SECTION  5 

HYDROLOGY  AND  HYDRAULICS 


5.1  AVAILABLE  INFORMATION 

A.  DESIGN  DATA:  Treesdale  Farm  Dam  has  a  watershed  area  of  312  acres 
which  is  primarily  woodland  and  orchard.  The  watershed  area  has  a 
maximum  elevation  of  1300  feet  above  mean  sea  level  (MSL).  The  dam 
impounds  a  reservoir  .'with  a  surface  area  of  5.9  acres  and  storage 
volume  of  45  acre-feet  at  normal  pool  level  (El.  1100.0).  At  the 
existing  crest  elevation  of  1101.8,  the  dam  can  impound  57  acre-feet. 
If  the  crest  height  is  increased  to  El.  1103.5  as  shown  on  the 
design  drawings,  the  dam  can  impound  70  acre-feet. 

B.  EXPERIENCE  DATA:  Records  of  reservoir  levels  are  not  kept  though 
Treesdale  Farms  does  maintain  records  of  rainfall.  There  is  no 
record  or  report  of  the  embankment  ever  being  overtopped  during 

a  period  of  heavy  rainfall. 

C.  VISUAL  OBSERVATIONS:  The  planned  modifications  to  the  principal, 
auxiliary,  and  emergency  spillways  were  not  completed  at  the 
time  of  the  field  reconnaissance.  Observed  conditions  that  would 
affect  the  performance  of  these  spillways  until  the  modifications 
are  completed  are  summarized  below: 

1.  Riprap  on  the  sides  of  the  principal  spillway  and  in  the  stilling 
basin  was  not  in  place. 

2.  The  excavation  for  the  auxiliary  spillway  was  not  completed 
and  the  channel  was  not  vegetated. 

3.  Fill  operations  on  the  downstream  embankment  slope  were  not 
completed.  The  slope  was  not  vegetated  and  gabions  for  erosion 
protection  were  not  in  place. 

D.  OVERTOPPING  POTENTIAL:  The  Corps  of  Engineer  guidelines  recommend 
a  spillway  design  flood  (SDF)  of  100  year  frequency  to  0.5  times 
Probable  Maximum  Flood  (PMF)  for  "small"  size,  "significant" 
hazard  dams.  Based  on  the  size  of  the  reservoir  (57  acre-feet) 
and  the  distance  to  the  closest  damage  center  (1  mile),  the  100 
year  frequency  storm  was  considered  an  appropriate  spillway  design 
flood. 

According  to  the  U.S.  Weather  Bureau  Technical  Paper  No.  40,  the 
100  year  frequency  rainfall  amount  for  the  dam  site  is 
5.0  inches/  24  hour.  The  report  prepared  by  Ronald  E.  Kelley 
Consulting  Engineers  for  the  proposed  modifications  did  include 
flood  routing  calculations  using  a  rectangular  hydrograph  having  an 
intensity  of  5  inches/1  hour.  For  this  rainfall  amount,  these 
calculations  indicate  a  maximum  reservoir  elevation  of  1102.7  feet 
and  a  peak  inflow  rate  of  540  cfs  using  the  Rational  Method. 

In  order  to  evaluate  if  runoff  from  the  100  year  frequency  storm 
would  overtop  the  existing  embankment,  an  analysis  was  performed 
using  the  "HEC-1  Dam  Safety  Version"  computer  program  and  multiple 
regression  flow  frequency  equation  for  the  Ohio  River  Basin  supplied 
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by  the  Baltimore  District  Corps  of  Engineers.  A  peak  inflow  rate  of 
497  cfs  was  calculated  using  the  regression  equation  for  the  100 
year  frequency  storm.  A  summary  of  the  dam  safety  analysis  and 
supporting  calculations  are  included  in  Appendix  D. 


5.2  EVALUATION 

In  order  for  the  peak  inflow  of  the  computer  developed  hydrograph  to 
closely  approximate  the  497  cfs  required,  it  was  necessary  to  increase 
the  100  year  frequency  rainfall  by  a  factor  of  2.4.  The  analysis 
indicated  a  maximum  reservoir  elevation  of  1102.1  feet  or  a  level 
0.3  feet  above  the  crest  of  the  existing  embankment.  The  spillway 
system  of  the  existing  dam  is  therefore  considered  temporarily  inadequate 

Modifications  in  progress  call  for  the  embankment  crest  to  be  increased 
to  El.  1103.5.  Completion  of  proposed  modifications  will  provide  a 
spillway  capacity  of  about  1600  cfs.  The  dam  will  therefore  have 
adequate  spillway  capacity  once  the  proposed  modifications  are  completed. 
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SECTION  6 

STRUCTURAL  STABILITY 


6.1  AVAILABLE  INFORMATION 

3.  I  4  A' )i.  V  i t-i  ■.  i  •  i  -a i /. : 

1.  Subsurface  Exploration:  The  available  information  did  not  make 
any  reference  to  a  subsurface  exploration  of  the  dam  site.  The 
core  wall  is  reportedly  founded  on  shale  bedrock  and  embankment 
soils  obtained  on  site  are  predominately  clay. 

2.  Laboratory  Testing:  No  reference  to  laboratory  testing  was 
found  fronTavailaBle  sources. 

3.  Slope  Stability  Analysis:  No  calculations  or  references  were 
found  from  available  information. 

b.  OPfRATJu;  rl count • :  Operating  records  are  not  maintained  for  Treesdale 
Farm  Dam. 

c.  HjST  coNbTRtXT  iOU  uiANuU.:  Modifications  to  improve  embankment 
stability  were  in  progress  at  the  time  of  the  site  reconnaissance. 
Embankment  modifications  include  the  placement  of  additional  fill  on 
the  downstream  slope  and  the  installation  of  a  drain  system  to 
intercept  seepage.  These  modifications  are  described  in  Section  2.1  B 
and  2.2  C. 

6.2  EVALUATION 

a.  1  :  The  available  design  documentation  did  not 

include  an  evaluation  of  structural  stability. 

b.  V!'  1  ~  1  U-TT^Ai  i  -  >NL. :  No  evidence  of  instability  was  noted  for 
the  existing  structure  although  structural  modifications  were  in 
progress  at  the  time  of  the  site  reconnaissance.  Additional  fill 
was  to  be  placed  on  the  downstream  embankment  slope  and  the  slope 
was  unvegetated.  These  conditions  aside,  the  structural  condition 
of  the  embankment  is  considered  good.  However,  the  potential  for  an 
unstable  condition  exists  because  of  the  following: 

1.  Water  in  the  reservoir  drain  pipe  is  under  pressure  due  to  the 
gate  valve  being  located  near  the  downstream  toe  of  the  embankment. 
Leakage  from  this  pipe  could  result  in  internal  erosion  of  the 
downstream  slope  and  possible  instabi  lity. 

2.  Until  dense  vegetation  is  established  on  the  downstream  embankment 
slope  and  erosion  control  provisions  are  completed,  the  slope 
will  be  subject  to  erosion  and  possible  instability  if  the 
spillways  were  to  be  activated. 
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c.  Performance:  The  original  embankment  was  reportedly  never  overtopped 
and  has  been  structurally  stable  since  its  construction  in  1925. 

The  modifications  now  in  progress  are  expected  to  improve  the 
stability  of  the  embankment.  Cracks  in  the  core  wall  have  been 
sealed  and  an  extensive  drain  system  has  been  installed  to  intercept 
seepage.  Additional  fill  placed  on  the  downstream  embankment  slope 
should  also  improve  stability  by  reducing  the  slope  inclination  from 
2.5:1V  to  3 . 5H: IV. 

d.  Seismic  Stability:  The  dam  is  located  in  a  Seismic  Zone  1  area  (low 
seismic  probability).  Based  upon  this  low  seismic  probability  and 
recommended  criteria  for  the  evaluation  of  seismic  stability  of 
dams,  the  seismic  stability  of  the  embankment  is  presumed  to  be 
adequate  under  these  earthquake  conditions. 
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SECTION  7 

ASSESSMENT  AND  RECOMMENDATIONS 


7.1  ASSESSMENT 

A.  EVALUATION:  Repairs  and  modifications  to  the  embankment  and  appurtenant 
structures  were  in  progress  at  the  time  of  the  site  reconnaissance. 
Taking  into  account  the  unfinished  modifications,  the  dam  is  considered 
to  be  in  good  condition. 

The  downstream  embankment  slope  and  auxiliary  spillway  channel  were 
unvegetated  and  rock  gabions  and  riprap  for  erosion  protection  were 
not  in  place  at  the  time  of  the  site  inspection.  Until  modifications 
are  complete,  the  embankment  will  be  subject  to  erosion  if  the 
spillways  are  activated. 

The  "small"  size  and  "significant"  hazard  classification  of  the  dam 
dictates  a  Spillway  Design  Flood  of  100  year  frequency  to  1/2  PMF. 

The  100  year  frequency  storm  was  selected  as  the  Spillway  Design 
Flood.  For  this  design  flood,  the  crest  of  the  existing  embankment 
(El.  1101.8)  will  be  overtopped  by  0.3  feet.  The  spillway  system  of 
the  existing  dam  is  therefore  considered  temporarily  inadequate. 

Proposed  modifications  now  in  progress  will  provide  adequate  spillway 
capacity  once  completed. 

8.  ADEQUACY  OF  INFORMATION:  The  construction  drawings  and  reports 
available  for  this  review  were  of  sufficient  detail  to  adequately 
conduct  a  Phase  I  study. 

C.  URGENCY:  The  recommendations  presented  in  Section  7.2  should  be 
implemented  as  soon  as  possible. 

D.  NECESSITY  FOR  ADDITIONAL  STUDY:  At  the  present  time,  there  is  no 
need  for  additional  study. 

7.2  RECOMMENDATIONS 

A.  TEMPORARY  MEASURES 

1.  Complete  the  repairs  and  modifications  to  the  dam  and  develop  a 
dense  grass  cover  on  the  downstream  slope  of  the  embankment  and 
auxil iary  spillway. 

2.  Remove  the  fill  (temporary  access  road)  obstructing  the  downstream 
channel . 

B.  LONG-TERM  MEASURES  (REQUIRE  CONTINUAL  ATTENTION) 

1.  Develop  plans  to  provide  positive  upstream  control  of  the  reservoir 
drain  pipe.  Implement  plans  if  pipe  leakage  becomes  evident. 

2.  Develop  a  formal  flood  surveillance  and  warning  plan  to  advise 
downstream  residents  when  high  flows  are  expected.  The  plan  should 
include  an  evacuation  procedure. 

3.  Inspect  the  downstream  embankment  slope  for  evidence  of  seepage  and 
piping  at  least  once  each  month.  Implement  corrective  measures 

if  piping  is  noted. 
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4.  Develop  a  more  thorough  maintenance  program  to  regularly  remove 
future  tree  growth  from  the  embankment. 
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APPENDIX  A 

VISUAL  OBSERVATIONS  CHECK  LIST  AND  FIELD  SKETCH 
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RIPRAP  FAILURES  None 


DRAINS  No  drain  system  installed  in  original  dam.  Drain  system  to 

intercept  seepage  from  original  downstream  slope  part  of  modifications 
in  progress. 


VISUAL  EXAMINATION  OF OBSERVATIONS REMARKS  OR  RECOMMENDATIONS 


A-4 


EMERGENCY  SPILLWAY  OR  RIGHT  CORE  WALL) 


VISUAL  EXAMINATION  OF OBSERVATIONS REMARKS  OR  RECOMMENDATIONS 


RESERVOIR 


LU 

_C  C- 

cc 

f—  QJ  X3 

sz 

00  c 

4-3 

CD  03 

•r— 

•  l- 

E  X) 

CD  (D  CD 

T3 

f—  -C  C 

O) 

DD-r 

i- 

O  03 

<U 

i-  S- 

> 

Q.  O  "D 

o 

u 

+->  E  L. 

"*  C  fl-r 

>» 

03  QJ  O 

( — 

u  c  > 

CD 

-M  i- 

V) 

Q—  co  CD 

c 

Q.  CO 

co 

QJ 

C  Z3  OJ 

z 

-o 

C73  ct: 

o 

•«-  X) 

t— « 

X3 

00  CD 

1— 

c 

4-> 

<c 

03 

IT)  03  +J 

> 

U  C 

rv 

CL) 

4-)  O  QJ 

1 1  i 

t —  • 

o  *—  E  • 

(/) 

-Q  JZ 

C  -1-0 

m 

03  KA 

(1)  TUO 

i  *  * 

C  L  QJ  CD 

w 

CO  i_ 

O  03  to  r-4 

-Q 

•r— 

QJ 

+->  CO  +->  C 

S-  XJ 

03  E  U  •'-* 

03  C 

4->  03  QJ 

05 

C  XJ  r—  -O 

CO 

QJ  r—  QJ 

qj  co 

E  *—  O  CD 

Ol  03 

■r^  UtJ 

O  QJ 

“O  03  QJ 

r—  S- 

QJ  E  O  J- 

m  -m 

CO  CO  +j  "D 

u_ 

o 

z 

o 

H 

<c 

►— » 

Z 

o 

Z 

c 

X 

HH 

H- 

C 

LU 

h— 

2ET 

_ 1 

CO 

LU 

< 

LU 

zz 

z> 

O- 

<✓) 

o 

o 

LU 

> 

CO 

CO 

BBfiHBa 


A-9 


VISUAL  EXAMINATION  OF _ OBSERVATIONS _ REMARKS  OR  RECOMMENDATIONS 


O  -i-  E 
»-h  £  rO 
OJ 

fOH  L 


C  4->  CO  • 

•r*  3  C 
-C  O  2 


4_>  X) 

O 

* 

OJ 

■r-  03 

-O 

CO 

5 

S- 

4-J 

E 

i- 

03 

QJ 

T3  03 

QJ 

**— 

QJ 

c  (Ur 

4- 

03  S- 

4-> 

4- 

4-> 

S- 

O 

O 

O  to 

13 

1 — i 

4-> 

U_ 

C 

OJ 

03 

4->  SZ 

O 

d  4-> 

• 

-M 

C 

• 

QJ 

CO 

QJ 

•r— 

E 

U  4“ 

04 

_C 

03 

03  O  04 

QJ 

•O 

4-J 

■r- 

S- 

•—  c  • 

CD  o — - 

C  -r-  CO 

C  4-> 

03  O 
-C  =3  O 
U  i-  ^ 
4-> 

E  CO  O 

c 

cu  o  o 

5-  U  -C 

+-J  Q- 
co  $- 

c  qj  <u 

i  X)  O) 

o  c  ^ 

0  3^ 


“D  QJ  • 
03  O  4-» 
C  CU 
CO  CU 
dJ  J-  -P 
E  QJ  03 
O  M— 
x:  M-  E 

•i-  03 
X)  -Q 

OJ  C  QJ 
S-  o  _c 
fU  •!-  +J 

QJ  ID  J 

s~  >  o 

OJ  OJ  r- 
_C  I—  O) 

l—  CU  XI 


ET  CO 
2  cn  QJ 
°  l  r 


•^r—4- 

CO  »r-  O 

O  U  QJ 
I —  o 

4-  O  C 


03  +->  QJ 
<U  ^  4- 
1-04- 
+->  -O  -r— 
CO  03  "o 


<_J  • 

z  =>  to 
o  o' 

cu 

I —  to  CO 
*—*  CQ  UJ 
Q  O  Q 


h<Z 
<  O 
2_  t/> 

» — «  LlJ  h— 
X2T< 
o  o  _l 
ck:  3:  id 

CL.  Cl. 

a.  u-  o 

C  O  Q- 


A-10 


•6fc£Tl<s?M  Kr 


To  P  V/AsLL 


V  / 

0  CO 
0°  0 


RE^ST  PR^^ILE^  ~  U?^K1k!^  UP6Tg-5KM 


APPENDIX  B 


CHECK  LIST 
ENGINEERING  DATA 
DESIGN,  CONSTRUCTION,  OPERATION 
PHASE  1 


CHECK  LIST 

ENGINEERING  DATA  NAME  OF  DAM  Treesdale  Farm  Dam 

DESIGN,  CONSTRUCTION,  OPERATION 

PHASE  1  ID  #  NDI  PA  1069 
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RAINFALL/RESERVOIR  RECORDS  Rainfall  records  maintained  by  Treesdale  Farms. 


DESIGN  REPORTS  Report  prepared  by  Ronald  E.  Kelley  Consulting  Engineers,  Greeasburg,  Pennsylvania 
entitled  "Reinforcement  of  Embankment,  Concrete  Core  Wall  and  Spillway  for  Earth 
Dam  at  Apple  Orchards  of  Treesdale  Farms,  Inc."  and  dated  March,  1980. 


BORROW  SOURCES  Fill  for  original  embankment  obtained  on-site;  exact  location  of  borrow  area  unknown. 

Fill  recently  placed  on  downstream  embankment  slope  obtained  from  hillsidb  near 
left  abutment. 


MONITORING  SYSTEMS  None 
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APPENDIX  D 

HYDROLOGY  AND  HYDRAULICS 


Methodology:  The  dam  overtopping  analysis  was  accomplished  using  the  system- 
ized  computer  program  HEC-1  (Dam  Safety  Version),  July,  1978,  prepared  by  the 
Hydrologic  Engineering  Center,  U.S.  Army  Corps  of  Engineers,  Davis,  California. 
A  brief  description  of  the  methodolgoy  used  in  the  analysis  is  presented 
below. 

1.  Precipitation:  The  Probable  Maximum  Precipitation  (PMP)  is  derived  and 
determined  from  regional  charts  prepared  from  past  rainfall  records 
including  "Hydrometeorological  Report  No.  33"  prepared  by  the  U.S. 
Weather  Bureau. 

The  index  rainfall  is  reduced  from  10%  to  20%  depending  on  watershed 
size  by  utilization  of  what  is  termed  the  HOP  Brook  adjustment  factor. 
Distribution  of  the  to1  .1  rainfall  is  made  by  the  computer  program 
using  distribution  me  ods  developed  by  the  Corps  of  Engineers. 

2.  Inflow  Hydrograph:  The  hydrologic  analysis  used  in  development  of 
the  overtopping  potential  is  based  on  applying  a  hypothetical  storm  to 
a  unit  hydrograph  to  obtain  the  inflow  hydrograph  for  reservoir 
routing. 

The  unit  hydrograph  is  developed  using  the  Snyder  method.  This 
method  requires  calculation  of  several  key  parameters.  The  following 
list  give  these  parameters,  their  definition  and  how  they  were  obtained 
for  these  analyses. 


Parameter 

Definition 

Where  Obtained 

ct 

Coefficient  representing  variations 
of  watershed 

From  Corps  of 
Engineers  * 

L 

Length  of  main  stream  channel 

From  U.S.G.S. 
7.5  minute 
topographic  map 

*-  ca 

Length  on  main  stream  to  centroid  of 
watershed 

From  U.S.G.S. 
7.5  minute 
topographic  map 

C 

Peaking  coefficient 

From  Corps  of 
Engineers  * 

A 

Watershed  size 

From  U.S.G.S. 
7.5  minute 
topographic  map 

3.  Routing :  Reservoir  routing  is  accomplished  by  using  Modified  Puls 

routing  techniques  where  the  flood  hydrograph  is  routed  through  reservoir 
storage.  Hydraulic  capacities  of  the  outlet  works,  spillways  and  the 
crest  of  the  dam  are  used  as  outlet  controls  in  the  routing. 
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The  hydraulic  capacity  of  the  outlet  works  can  either  be  calculated 
and  input  or  sufficient  dimensions  input  and  the  program  will  calculate 
an  elevation-discharge  relationship. 


Storage  in  the  pool  area  is  defined  by  an  area-elevation  relationship 
from  which  the  computer  calculates  storage.  Surface  areas  are  either 
planimetered  from  available  maoping  or  U.S.G.S.  7.5  minute  series 
topgraphic  maps  or  taken  from  reasonably  accurate  design  data. 

4.  Dam  Ove:  '  tK^ng:  Using  given  percentages  of  the  PMF  the  computer 

progra  calculate  the  percentage  of  the  PMF  which  can  be  controlled 

by  the  rese  oir  and  spillway  without  the  dam  overto ppping. 


*  Developed  by  the  Corps  of  Engineers  on  a  regional  basis 
for  Pennsylvania. 
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HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 


DRAINAGE  AREA  CHARACTERISTICS:  Woodland  and  apple  orchard. _ 

\ 


ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY):  1100.0  feet  (45  acre-feet) 
ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY):  1101.8  feet  (55  acre-feet) 
ELEVATION  MAXIMUM  DESIGN  POOL:  1101.8  feet  (existing),  1103.5  feet  (design) 
ELEVATION  TOP  D*«M:  1101.8  feet  (existing),  1103.5  feet  (design) _ 


EMERGENCY  SPILLWAY 

a.  Elevation  1101.5  feet 

b.  Type  Erroankment  overflow  section'Ttop  ofcore  wall  will  serve  as  weir  crest) 

c.  W i dth  1A0  feet  (existing),  8/  feet  (design) 

d.  Length  3-.feet  length  over  core  wall _ _ _  _ — 

e.  Location  Embankment  section  between  principal  and  auxiliary  spillways 

f.  Number  and  Type  of  Gates  None _ 

OUTLET  WORKS 

a.  Type  Principal  overflow  spillway  and  auxiliary  spillway  channel _ 

b.  Location  Principal  spillway-center  of  embankment,  auxiliary  spiTiway-right  abutment 

c.  Entrance  Invert  1100. 0  feet  (principal  spillway),  1101.1  feet  (auxiliary  spillway) 

d.  Exit  Invert  108?  feet  (principal  spillwavl.  110.0  feet  (auxiliary  spillway) 

e.  Emergency  Drawdown  Facilities  10  inch  diameter  reservoir  drain  pipe  with 

gate  valve. _ 

HYDROMETEOROLOGICAL  GAGES 


a. 

Type 

Rain  gauge 

b. 

Location 

Farm  office  of  Ireesdale  harms 

c. 

Records 

Rainfall  records 

MAXIMUM  NON-DAMAGING  DISCHARGE  211  cfs.  at  El.  1101.8 


HEC-l-DAM  SAFETY  VERSION 
HYDROLOGY  AND  HYDRAULIC  ANALYSIS 
DATA  BASE 


NAME  OF  DAM: 

Drainage  Area 

Spillway  Design  Flood  (100  year  frequency) 

Snyder  Unit  Hydrograph  Parameters 
Zone 
Cn 


L-ca  ~  - 

tp  =  2.7(L  x  Lca)°-3 

Loss  Rates 
Initial  Loss 
Constant  Loss  Rate 

Basic  Flow  Generation  Parameters 
Flow  at  Start  of  Storm 
Base  Flow  Cutoff 
Recession  Ratio 

Principal  Spillway  Data  (Proposed  modifications 
incomplete  at  time  of  site  reconnaissance) 
Crest  Length 
Freeboard 
Existing 
Proposed 

Discharge  Coefficient 
Exponent 

Discharge  Capacity 
Existing 
Proposed 

Auxiliary  Spillway  Data  (Proposed  modifications 
incomplete  at  time  of  site  reconnaissance) 
Crest  Length 
Existing 
Propsed 
Freeboard 
Existing 
Proposed 

Discharge  Coefficient 


Treesdale  Farm  Dam 


0.49  sq.  mi . 
5.0  in./24  hr. 


27 

0.40 

2.7 

0.83  miles 
0.30  miles 
1.78  hour 


0.01  in. 

0.0001  inches/hour 


1.5  cfs/square  mile 
0.05  Qp 
2.0 


15.7  feet 

1.8  feet 
3.5  feet 

3.5 

1.5 

100  cfs 
490  cfs 


14  feet 
20  feet 

1.3  feet 
3.0  feet 
3.0 


Exponent  1.5 

Discharge  Capacity 

Existing  25  cfs 

Proposed  66  cfs 

Emergency  Spillway  Data  (Proposed  modifications 
incomplete  at  time  of  site  reconnaissance) 

Crest  Length 

Existing  140  feet 

Proposed  87  feet 

Freeboard 

Existing  0.3  feet 

Proposed  2.0  feet 

Discharge  Coefficient  3.2 

Exponent  1.5 

Discharge  Capacity 

Existing  90  cfs 

Proposed  1110  cfs. 


Notes: 

E  Rainfall  amount  for  100  year  frequency  storm  obtained 
from  IJ.S.  Weather  Bureau  TP  40. 

2.  Hydrological  zone  defined  by  Corps  of  Engineers,  Baltimore  District, 
for  determining  Snyder's  Coefficients  (Cp  and  C  ). 
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FLOOD  HYDROGRAPH  PACKAGE  (HEC-1) 
DAM  SAFETY  VERSION  JULY  1978 
LAST  MODIFICATION  26  FE8  79 


A1 

NON 

BREACH  ANALYSIS 

OF  TREESDALE  FARM 

DAM 

A2 

SNYDER  METHOD 

,100  YEAR  FREQ. 

24  HOUR 

STORM,  MOD  PULS 

ROUTING 

A3 

AOJUST  LOSS  RATES  & 

RAINFALL 

TO  INCREASE  PEAK 

FLOW  TO 

497  CFS 

B 

150 

0 

20 

0 

0 

0 

0 

0 

-4 

0 

B1 

5 

0 

0 

0 

0 

0 

0 

0 

0 

J 

1 

9 

0 

0 

0 

0 

0 

0 

0 

J1 

1.0 

2.0 

2.2 

2.4 

2.6 

2.7 

2.8 

2.9 

3.0 

K 

0 

LAKE 

0 

0 

0 

0 

1 

0 

0 

Kl 

COMPUTATION  OF  INFLOW  HYDROGRAPH 

M 

0 

1 

0.49 

0 

0 

0 

0 

0 

1 

0 

72 

0 

01 

0.002 

0.006 

0.002 

0.002 

0.008 

0.003 

0.002 

0.010 

0.003 

0.006 

01 

0.024 

0.008 

0.002 

0.009 

0.003 

0.002 

0.007 

0.002 

0.014 

0.057 

01 

0.019 

0.017 

0.068 

0.023 

0.022 

0.085 

0.028 

0.055 

0.216 

0.072 

01 

0.020 

0.079 

0.026 

0.016 

0.062 

0.021 

0.062 

0.246 

0.082 

0.075 

01 

0.295 

0.098 

0.094 

0.369 

0.123 

0.237 

0.934 

0.311 

0.087 

0.344 

01 

0.115 

0.069 

0.270 

0.090 

0.002 

0.006 

0.002 

0.002 

0.008 

0.003 

01 

0.002 

0.010 

0.003 

0.006 

0.024 

0.008 

0.002 

0.009 

0.003 

0.002 

01 

0.007 

0.002 

T 

0 

0 

0 

0 

0 

0 

0 

0 

0 

W 

1.78 

0.40 

0 

0 

0 

0 

0 

0 

0 

X 

-1.5 

-0.05 

2.0 

0 

0 

0 

0 

0 

0 

K 

1 

DAM 

0 

0 

0 

0 

1 

0 

0 

Kl 

MOD 

PULS  ROUTING  OF 

FLOW  THRU  TREESDALE  FARM 

DAM 

Y 

0 

0 

0 

1 

1 

0 

0 

0 

0 

Y1 

1 

0 

0 

0 

0 

0 

45 

-1 

0 

Y41100.0 

1100.5 

1101.0 

1101.5 

1101.8 

Y5 

0 

19 

60 

122 

211 

$S 

0 

8.0 

45 

55 

57 

62 

70 

279 

0 

SE1082.0  1090.0  1100.0  1101.5  1101.8  1102.5  1103.5  1120.0  0 

$$1100.0 

$D110l .8  3.3  1.5  340 

K  99 

A 

A 

A 

A 

A 


PREVIEW  OF  SEQUENCE  OF  STREAM  NETWORK  CALCULATIONS 

RUNOFF  HYDROGRAPH  AT  LAKE 

ROUTE  HYDROGRAPH  TO  DAM 

END  OF  NETWORK 


HEC-1  Input  Data  and  Program  Sequence 
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★  ★★★★★★★★★★★★★★★★★★★★★★★★★★★★★a1* 

FLOOD  HYDROGRAPH  PACKAGE  (HEC-1) 
DAM  SAFETY  VERSION  JULY  1978 
LAST  MODIFICATION  26  FEB  79 


RUN  DATE:  18  MAR  81 
RUN  TIME:  15.  1.59 


NON  BREACH  ANALYSIS  OF  TREESDALE  FARM  DAM 

SNYDER  METHOD, 100  YEAR  FREQ.  24  HOUR  STORM,  MOD  PULS  ROUTING 

ADJUST  LOSS  RATES  &  RAINFALL  TO  INCREASE  PEAK  FLOW  TO  497  CFS 


JOB 

SPECIFICATION 

NQ 

NHR  NMIN 

I  DAY 

I  HR 

IMIN  METRC  I PLT  IPRT  NSTAN 

150 

0  20 

0 

0 

0  0  0  -41 

JOPER 

NWT 

LROPT  TRACE 

5 

0 

0  0 

MULTI-PLAN  ANALYSES  TO  BE  PERFORMED 
NPLAN=  1  NRTIO=  9  LRTIO=  0 

RTIOS=  1.00  2.00  2.20  2.40  2.60  2.70  2.80  2.90  3.00 

★★★★*★★★★★  ★★★*★★★★★★  ★★★★★★★★★★  ★★★★★★★★★★ 


SUB-AREA  RUNOFF  COMPUTATION 


COMPUTATION  OF  INFLOW  HYDROGRAPH 


ISTAQ 

I  COMP 

IECON 

I  TAPE 

JPLT 

JPRT 

I  NAME 

I  STAGE 

I  AUTO 

LAKE 

0 

0 

0 

0 

0 

1 

0 

0 

HYDROGRAPH 

DATA 

IHYDG 

IUHG 

TARE  A 

SNAP 

TRSDA 

TRSPC 

RATIO 

I  SNOW 

I  SAME 

LOCAL 

0 

1 

0.49 

0.0 

0.49 

0.0 

0.0 

0 

1 

0 

LOSS 

DATA 

LROPT 

STRKR 

DLTKR 

RTIOL 

ERAIN 

STRKS 

RTIOK 

STRTL 

CNSTL 

ALSMX 

RTIMP 

0 

0.0 

0.0 

1.00 

0.0 

0.0 

1.00 

0.0 

0.0 

0.0 

0.0 

UNIT  HYDROGRAPH  DATA 
TP=  1.78  CP=0.40  NTA=  0 


RECESSION  DATA 


STRTQ= 

-1.50 

QRCSN= 

-0, 

.05  RTI0R: 

=  2.00 

UNIT 

HYDROGRAPH  56  END- 

-OF-PERIOD  ORDINATES, 

LAG=  1.77 

HOURS, 

CP=  0.40 

VOL 

5. 

18. 

37. 

55. 

68. 

71. 

66. 

60. 

54. 

49. 

44. 

40. 

36. 

33. 

30. 

27. 

24. 

22. 

20. 

18. 

16. 

15. 

13. 

12. 

11. 

10. 

9. 

8. 

7. 

7. 

6. 

5. 

5. 

4. 

4. 

4. 

3. 

3. 

3. 

2. 

2. 

2. 

2. 

2. 

1. 

1. 

1. 

1. 

1. 

1. 

1. 

1. 

1. 

1. 

1. 

0. 

HEC-1  Analysis  Output 
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END-OF-PERIOD  FLOW 

MO. DA  HR.MN  PERIOD  RAIN  EXCS  LOSS  COMP  Q  MO. DA  HR.MN  PERIOD  RAIN  EXCS  LOSS  COMP  Q 

SUM  5.00  5.00  0.0  4791. 

(  127. )(  127. )(  0.)(  135.67) 


TOTAL 

RAIN 

5.00, 

TOTAL 

RAINFALL 

EXCESS 

5.00, 

TOTAL 

FLOW 

4791. 

TOTAL 

RAIN 

10.01, 

TOTAL 

RAINFALL 

EXCESS 

10.01, 

TOTAL 

FLOW 

9568. 

TOTAL 

RAIN 

11.01, 

TOTAL 

RAINFALL 

EXCESS 

11.01, 

TOTAL 

FLOW 

10530. 

TOTAL 

RAIN 

12.01, 

TOTAL 

RAINFALL 

EXCESS 

12.01, 

TOTAL 

FLOW 

11482. 

TOTAL 

RAIN 

13.01, 

TOTAL 

RAINFALL 

EXCESS 

13.01, 

TOTAL 

FLOW 

12444. 

TOTAL 

RAIN 

13.51, 

TOTAL 

RAINFALL 

EXCESS 

13.51, 

TOTAL 

FLOW 

12925. 

TOTAL 

RAIN 

14.01, 

TOTAL 

RAINFALL 

EXCESS 

14.01, 

TOTAL 

FLOW 

13396. 

TOTAL 

RAIN 

14.51, 

TOTAL 

RAINFALL 

EXCESS 

14.51, 

TOTAL 

FLOW 

13873. 

TOTAL 

RAIN 

15.01, 

TOTAL 

RAINFALL 

EXCESS 

15.01, 

TOTAL 

FLOW 

14356. 

**********  **********  **********  ********** 


HYDROGRAPH  ROUTING 


MOD  PULS 

ROUTING  OF  FLOW  THRU  ' 

TREESDALE  FARM  DAM 

ISTAQ 

I  COMP 

IECON 

I  TAPE 

JPLT 

JPRT 

I  NAME 

I  STAGE  IAUTO 

DAM 

1 

0 

0 

0 

0 

1 

0 

0 

ROUTING 

DATA 

QLOSS 

CLOSS 

AVG 

IRES 

I  SAME 

I  OPT 

I PMP 

LSTR 

0.0 

0.0 

0.0 

1 

1 

0 

0 

0 

NSTPS 

NSTDL 

LAG 

AMSKK 

X 

TSK 

STORA 

I  SPRAT 

1 

0 

0 

0.0 

0.0 

0.0 

45. 

-1 

STAGE 

1100.00 

1100.50 

1101 

.00 

1101.50 

1101.80 

FLOW 

0.0 

19.00 

60.00 

122.00 

211.00 

CAPACITY=  0. 

8 

45. 

55. 

57. 

62. 

70.  279. 

ELEVATION=  1082 

.  1090.  1100. 

.  1102. 

1102. 

1103. 

1104.  1120 

• 

CREL 

SPWID 

COQW 

EXPW 

ELEVL 

COQL 

CAREA 

EXPL 

1100.0 

0.0 

0.0 

0.0 

0.0 

O.C 

i  0.0 

0.0 

DAM  DATA 

TOPEL  COQD  EXPD  DAMWID 
1101.8  3.3  1.5  340. 


PEAK 

OUTFLOW 

IS 

194. 

PEAK 

OUTFLOW 

IS 

393. 

PEAK 

OUTFLOW 

IS 

433. 

PEAK 

OUTFLOW 

IS 

472. 

PEAK 

OUTFLOW 

IS 

512. 

PEAK 

OUTFLOW 

IS 

531. 

PEAK 

OUTFLOW 

IS 

551. 

PEAK 

OUTFLOW 

IS 

571. 

PEAK 

OUTFLOW 

IS 

590. 

AT  TIME  18.00  HOURS 
AT  TIME  17.67  HOURS 
AT  TIME  17.67  HOURS 
AT  TIME  17.67  HOURS 
AT  TIME  17.67  HOURS 
AT  TIME  17.67  HOURS 
AT  TIME  17.67  HOURS 
AT  TIME  17.67  HOURS 
AT  TIME  17.67  HOURS 


HEC-1  Analysis  Output 
D-8 


PEAK  FLOW  AND  STORAGE  (END  OF  PERIOD)  SUMMARY  FOR  MULTIPLE  PLAN-RATIO  ECONOMIC  COMPUTATIONS 
FLOWS  IN  CUBIC  FEET  PER  SECOND  (CUBIC  METERS  PER  SECOND) 

AREA  IN  SQUARE  MILES  (SQUARE  KILOMETERS) 


RATIOS  APPLIED  TO  PRECIPITATION 

OPERATION  STATION  AREA  PLAN  RATIO  1  RATIO  2  RATIO  3  RATIO  4  RATIO  5 

1.00  2.00  2.20  2.40  v  2.60 

RATIOS  APPLIED  TO  PRECIPITATION 

OPERATION  STATION  AREA  RATIO  6  RATIO  7  RATIO  8  RATIO  9 

2.70  2.80  2.90  3.00 


HYDROGRAPH  AT  LAKE  0.49  1  96.  393.  432.  471.  510.  530.  550.  569.  589. 

(1. 27) (5. 56) (11. 12) (12. 23) (13. 34) (14. 45) (15. 01) (15. 57)(16. 12) (16. 68) 

ROUTED  TO  DAM  0.49  1  194.  393.  433.  472.  512.  531.  551.  571.  590. 

(1.27) (5. 50) (11. 14) (12. 25) (13. 37) (14. 49) (15. 04) (15. 60) (16. 16) (16. 72) 


SUMMARY  OF  DAM  SAFETY  ANALYSIS 


PLAN 

1  . 

INITIAL 

VALUE 

SPILLWAY  CREST 

TOP 

OF  DAM 

ELEVATION 

HOC 

LOO 

1100.00 

1101.80 

STORAGE 

45. 

45. 

57. 

OUTFLOW 

0. 

0. 

211. 

RATIO 

MAXIMUM 

MAXIMUM 

MAXIMUM 

MAXIMUM 

DURATION 

TIME  OF 

TIME  i 

OF 

RESERVOIR 

DEPTH 

STORAGE 

OUTFLOW 

OVER  TOP  MAX 

OUTFLOW 

FAILURE 

SDF 

W.S.ELEV 

OVER  DAM 

AC-FT 

CFS 

HOURS 

HOURS 

HOURS 

1.00 

1101.74 

0.0 

57. 

194. 

0.0 

18.00 

0.0 

2.00 

1102.02 

0.22 

59. 

393. 

5.00 

17.67 

0.0 

2.20 

1102.06 

0.26 

59. 

433. 

5.67 

17.67 

0.0 

2.40 

1102.09 

0.29 

59. 

472. 

6.33 

17.67 

0.0 

2.60 

1102.12 

0.32 

59. 

512. 

6.67 

17.67 

0.0 

2.70 

1102.14 

0.34 

59. 

531. 

7.33 

17.67 

0.0 

2.80 

1102.15 

0.35 

60. 

551. 

7.33 

17.67 

0.0 

2.90 

1102.17 

0.37 

60. 

571. 

7.33 

17.67 

0.0 

3.00 

1102.18 

0.38 

60. 

590. 

8.00 

17.67 

0.0 

HEC-1  Analysis  Output 
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APPENDIX  E 

LOCATION  PLAN  AND  PLATES 


LIST  OF  PLATES 


Page  E-l  Location  Plan 

Plate  No.  1  Treesdale  Farm  Dam,  Cross  Section, 

(design  drawing  of  original  embankment 
dated  1925). 

Plate  No.  2  Treesdale  Farm  Dam,  Longitudinal  Sectional, 
(design  drawing  of  original  embankment 
dated  1925) 

Plate  No.  3  Treesdale  Farm  Reservoir,  General  Plan, 
(design  drawing  of  original  embankment 
dated  1925) 

Plate  No.  4  Treesdale  Farm  Dam,  Detail  Plans  of  Main 
and  Auxiliary  Spillway,  (design  drawing 
of  original  embankment  dated  1925) 

Plate  No.  5  Treesdale  Farm,  Proposed  Private  Reservoir, 
(design  drawing  of  original  embankment 
dated  1925) 

Plate  No.  6  Ronald  E.  Kelley  Consulting  Engineers, 
Existing  Topography  and  Conditions  of 
Embankment,  Spillway,  and  Facilities 

Plate  No.  7  Ronald  E.  Kelley  Consulting  Engineers, 
Proposed  Embankment  Reinforcement  and 
Detail s 

Plate  No.  8  Ronald  E.  Kelley  Consulting  Engineers, 

Sections  through  Embankment  and  Spillway 

Plate  No.  9  Ronald  E.  Kelley  Consulting  Engineers, 
Proposed  Embankment  Reinforcement  and 
Details  (shows  subsurface  drain  design 
and  construction  notes  not  included  on 
Plate  No.  7) 
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PLATE  NO.  7 
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MUtUl*  and  tocbolquao  daa^rlbad  and  rrqulrad  to  Mata  2. 

4.  WLocota  tba  a>u«»*r  Yr Ivy  along  ihs  tLgbt  iamaitsaa  abitMdt,  •«  aMaa. 

\ 

i  3.  M*«a  0  tpapattad  aa/th  fill  la  f root  of  t ba  nlatUg  fakankaait, 

.  •  UJ  Cj*»i  tM  dirvrtot  raao  ilapa  Of  1  uo  at]#'  lag  raaaakaaat  rtlh  a  cnonM  iiaot  O 

|  *>*U»|*  blBBaot  •  t>  urtb  fill  La  ciapatiad  from  t M  Wiira.  LYtovldo  4 

dvaioo  a  lung  t:«o  too  aa  otiovo.  ) 

xVi  n*  a  roll  la  lift*  not  to  axrood  4  liuM*  and  c  popart  to  TC  po»  r  m>  l  of  %41 
froatoo.  C*S  ya riant  adjaront  tKa  apLlloaf  and  Vaoaitk  tba  rtf  rap  olopoa.) 

(“*  FtaiU*  ll»  :  ;  olopao  adjosat  tbo  Spillovy  Tt a InlivA  Hollo  to  prataat  BgAlo 

M*d  a  COOK. 

t  U]  0*«  tbo  Irwatraaa  af  fiWla  and  1 1  bob.  Ttra  a  ll  U. _ kg  La*  U  «*t« 

fW«4  at  tbo  bo  1 1  ob  of  tbo  SpLllvop. 
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TREESDALE  FARM  DAM 
NDI  ID.  NO.  PA  1069 
REGIONAL  GEOLOGY 


REGIONAL  GEOLOGY 

\ 

The  dam  is  located  in  Butler  County,  approximately  one  mile  south  of  Mars  and 
immediately  north  of  the  Allegheny  County-Butler  County  boundary  line. 
Physiographical ly,  the  dam  is  located  in  the  Kanawha  section  of  the  Allegheny 
Plateau  Physiographic  Province.  The  local  structure  of  the  plateau  in  the 
vicinity  of  the  dam  is  a  broad,  shallow  spoon  shaped  trough,  trending  approxi¬ 
mately  S30°W.  A  number  of  secondary  subparallel  folds  are  superimposed  on 
the  trough. 

The  dam  is  located  approximately  one  mile  east  of  the  Mount  Nebo  Syncline 
axis  which  plunges  at  approximately  4  degrees  to  the  south.  The  dam  overlies  the 
lower  to  middle  portion  of  the  Conemaugh  Formation.  These  rocks  are  of 
Pennsylvanian  Age  and  consist  of  interbedded  and  discontinuous  members  of 
shale,  sandstone,  limestone,  and  coal. 

SITE  GEOLOGY 


No  subsurface  investigation  was  performed  at  the  dam  site.  Records  indicate 
that  the  dam  overlies  about  a  10  to  20  feet  layer  of  clay  which  overlies  shale 
bedrock . 
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